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ABSTRACT: 

PURPOSE: To prove the quality of a cured film in response to various types 
of semiconductor wafers by providing an ultraviolet ray radiation dosimeter for 
detecting the quantity of an ultraviolet ray of a mercury lamp near the wafer 
of a resist curing device for curing a resist coating the wafer. 

CONSTITUTION: A radiation intensity command is sent from a calculation 
controller 3 to a frequency/voltage varying unit 6 according to a process of 
the type of a semiconductor associated in advance, and the frequency/voltage 
according to this command is applied to a mercury lamp 2. If the value of an 
ultraviolet ray radiation dosimeter 9 which detects the illuminance of the lamp 
2 becomes different from a reference value, the controller 3 judges the 
necessity of correction. If it is necessary, a correction command is set to 
the unit 6, and corrected voltage and frequency are applied to the lamp 2. 
Accordingly, even if the illuminance of the lamp is reduced due to the 
irregularity of the lamp and the lapse of a firing time, the ultraviolet ray 
having the illuminance and the time responsive to the process of the type is 
always applied onto a semiconductor wafer 1. 
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APPARATUS FOR CURING RESIST 
[Rejisuto koka sochi] 
Inventor: Akinori Tanigawa 

Applicant: Toshiba Corporation 

[There are no amendments to this patent.] 

Claim 

An apparatus for curing a resist, characterized by the fact that in an apparatus for curing a resist that 
cures a resist that is spread on a semiconductor by irradiating ultraviolet rays from a mercury lamp, it is 
equipped with an ultraviolet ray dosimeter installed in the vicinity of the above-mentioned semiconductor 
wafer, a calculation controller that sets a radiation amount reference in accordance with a preset process of 
the semiconductor wafer, compares it with the amount of said ultraviolet ray dosimeter being detected, 
calculates it, and corrects the irradiation intensity, and a frequency/voltage varying unit that increases and 
decreases a voltage and a frequency being applied to the above-mentioned mercury lamp based on the 
corrected value. 

Detailed explanation of the invention 
Purpose of the invention 
Industrial application field 
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The present invention pertains to an apparatus for curing a resist. In particular, the present invention 
pertains to an apparatus for curing a resist spread on a semiconductor wafer. 

Prior art 

In the manufacturing processes of a semiconductor, a resist on a semiconductor wafer is cured with 
ultraviolet rays, however the required irradiation intensity and time depend on the kind of semiconductor. 

In Figure 2 showing an example of a conventional apparatus for curing a resist of a semiconductor 
wafer, one end of a mercury lamp 2 is connected to the load side of a stabilizer 4 connected to a power source 
5, capacitors 8 A and 8B for switching the illuminance connected in series to a main contact 7 of an 
electromagnetic contact unit are connected in parallel to the other side of the load side than the stabilizer 4, 
and the load side of the capacitors 8A and 8B is connected to the other end of mercury lamp 2. 

Also, an interlock, which is not shown in the figure, is connected to a control circuit that is not shown 
in the figure and turns an excitation circuit of a coil, which is not shown in the figure, on and off for opening 
and closing the main contact 7 of the electromagnetic contact unit from a separately installed calculation 
controller 3. 

In the apparatus for curing a resist with this constitution, the main contact 7 of the electromagnetic 
contact unit is opened by an irradiation intensity instruction in accordance with the kind of semiconductor 
wafer output from the calculation controller 3, however the amount being irradiated is scattered by the initial 
scattering of the mercury lamp or the illuminance decrease due to the lighting time. 

Problems to be solved by the invention 

Thus, since the degree of curing of the resist is scattered, the mercury lamp has to be replaced early, 
leading to mercury lamps being wasted. 

Accordingly, the purpose of the present invention is to obtain an apparatus for curing a resistor that 
easily control the qualities of a resist cured film and does not waste a mercury lamp. 

Constitution of the invention 

Means to solve the problems and operation 

According to the apparatus for curing a resist of the present invention, an ultraviolet ray dosimeter for 
detecting the ultraviolet dose of a mercury lamp is installed in the vicinity of a wafer of the apparatus for 
curing a resist that cures a resist spread on a semiconductor wafer, and the amount detected is sent to a 
calculation controller in which an irradiation reference is preset in accordance with the processes for each kind 
of semiconductor wafer and compared with it. The corrected value is transferred to a frequency/voltage 
varying unit, and a voltage and a frequency being applied to the mercury lamp are changed. Thus, even if the 
amount of ultraviolet rays being irradiated is changed by each scattering of the mercury lamp and the lighting 
time of the mercury lamp and even if the kind of semiconductor wafer depends on manufacture lots, a fixed 
resist cured film can be obtained without wastage to the mercury lamp. 

Application example 
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* 

Next, an application example of the apparatus for curing a resist of the present invention is explained 
using Figure 1 . 

In Figure 1, a mercury lamp 2 is connected via a stabilizer 4 to the load side of a frequency/voltage 
varying unit connected to a power source 5, and an ultraviolet ray dosimeter 9 that detects an ultraviolet 
irradiation dose and sends the value to a calculation controller 3 is installed in the vicinity of a semiconductor 
wafer 1 . 

In the apparatus for curing a resist with this constitution, an irradiation intensity instruction is sent to 
the frequency/voltage varying unit 6 from the calculation controller 3 in accordance with the processes for 
each kind of semiconductor assembled in advance, and the frequency and the voltage according to the 
instruction are applied to the mercury lamp 2. If the value of the ultraviolet ray dosimeter 9, which detects the 
illuminance of the mercury lamp 2, is different from a reference value, whether or not a correction is required 
is decided by the calculation controller 3. The lighting time of the mercury lamp and if a correction is 
required, a correction instruction is sent to the frequency/voltage varying unit, and corrected voltage and 
frequency are applied to the mercury lamp 2. 

Therefore, even if the illuminance is dropped by scattering of the mercury lamp or the lapse of lighting 
time, ultraviolet rays with the illuminance and the time in accordance with the processes for each kind of 
semiconductor wafer can always be irradiated onto the semiconductor wafer 1. 

Also, in the above-mentioned application example, the ultraviolet rays of the mercury lamp have been 
mentioned, however for example, infrared rays for preheating and warming a semiconductor wafer can also 
be applied. 

Effect of the invention 

Next, according to the apparatus for curing a resist of the present invention, in order to cure a resist 
that is spread on a semiconductor wafer using a mercury lamp, an ultraviolet ray dosimeter for detecting the 
amount of ultraviolet rays being emitted from the mercury lamp is installed in the vicinity of the 
semiconductor wafer, and the amount of ultraviolet rays detected by the ultraviolet ray dosimeter is sent to a 
calculation controller in which the irradiation processes for each kind of object being irradiated are preset and 
compared with it, and the corrected value is sent to a frequency/voltage varying unit, so that the discharge 
voltage and the frequency of the mercury lamp are controlled. Thus, an apparatus for curing a resist that can 
guarantee the qualities of a cured film in accordance with various kinds of semiconductor wafers without 
wastage of the mercury lamp, regardless of the scattering characteristic of the mercury lamp and the changes 
in lighting times, can be obtained. 

Brief description of the figures 

Figure 1 shows an application example of the apparatus for curing a resist of the present invention. 
Figure 2 shows an example of a conventional apparatus for curing a resist. 

1 Semiconductor wafer 

2 Mercury lamp 

3 Calculation controller 
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6 Frequency/voltage varying unit 
9 Ultraviolet ray dosimeter 




Figure 1 



Key: 3 Calculation controller 
4 Stabilizer 

6 Frequency/voltage varying unit 



...v..-.-.v.:.a*'^'T *j 



Figure 2 



Key: 3 Calculation controller 
4 Stabilizer 
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